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DESCRIPTION 
HANDHELD WORK MACHINE 

TECHNICAL FIELD 

The invention relates to a handheld work machine, in par- 
ticular a chainsaw, hedge clippers, leaf blower, lawn 
edger, abrasive cutting-off machine or the like, comprising 
at least one combustion engine which during operation re- 
quires a supply voltage, and a voltage generator which gen- 
erates a voltage that is independent of the rotary speed of 
the combustion engine, which generator voltage is used to 
generate the supply voltage. In this arrangement, as a 
rule, the supply voltage is used to provide an ignition 
voltage on the one hand, and a control voltage on the other 
hand. The ignition voltage furnishes the necessary electri- 
cal energy to ignite the ignition procedure in the engine. 
On the other hand the control voltage makes possible elec- 
trical / electronic control or regulation of the combustion 
engine. Furthermore, if the unit incorporates an engine 
management system, the control voltage can also be used to 
activate any valve or electrical consumer (heated handle 
etc.) or the like. 

STATE OF THE ART 

Such handheld work machines are associated with a known 
problem in that the required supply voltage, particularly 
in the start-up phase, cannot adequately be generated by 
the voltage generator in order to provide both the required 
ignition voltage and the necessary control voltage. Conse- 
quently, as a rule, in this situation the energy generated 
by the voltage generator is used to provide the required 
ignition energy. However, since in such a case during the 
start-up phase the required control voltage for electrical 
/ electronic control or regulation of the combustion engine 
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is not present, the combustion engine's starting behaviour 
is impeded. It is precisely the starting behaviour of any 
handheld work machine that is a decisive factor in the con- 
venience of such machines. 

Thus from printed publication DE 295 06 350 Ul a particu- 
larly elaborate circuit arrangement is known which makes it 
possible to supply the electronics of the handheld work ma- 
chines in the critical start phase with the necessary con- 
trol voltage (rated direct voltage) . In this arrangement 
the circuit according to the invention diverts part of the 
ignition energy for control functions, as a result of which 
the existing ignition energy does not remain constant. This 
in turn has a negative influence on the starting behaviour 
of the combustion engine, which cannot, however, be pre- 
vented without further ado. If in this situation the exist- 
ing ignition energy is insufficient for igniting the com- 
pressed fuel mixture in the combustion chamber of the en- 
gine, because part of the voltage produced by the generator 
is used for control, then this leads to incorrect ignition, 
which cannot be compensated for by the incorporated control 
system. Consequently, efforts are made to also keep the ig- 
nition energy constant. However, this objective is not 
achieved by the circuit according to the invention. Fur- 
thermore, the control voltage diverted in this solution is 
not sufficient to implement electrical injection for the 
combustion engine. 

PRESENTATION OF THE INVENTION, OBJECT, SOLUTION, ADVANTAGES 

It is thus the object of the invention to provide a hand- 
held work machine of the type mentioned in the introduc- 
tion, which work machine does not require expensive start 
circuitry for the critical start-up phase of the combustion 
engine, and in which work machine nevertheless the constant 
supply voltage for the engine is present, which supply 
voltage is required to achieve optimal starting behaviour. 
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This object is met by the features stated in the character- 
ising part of claim 1. 

To this purpose the invention provides for the handheld 
work machine to be electrically connected to an additional 
voltage source. This voltage source delivers the supply 
voltage that is required before the combustion engine is 
started but which supply voltage at this point in time is 
not yet available for the combustion engine. In this way 
optimum starting behaviour of the engine can be achieved 
because the supply voltage is always available at a con- 
stant level and does not depend on the generator voltage 
generated/ which in turn depends on the engine speed, at 
least in the lower speed range. In this way it is in par- 
ticular during start-up of the engine that a quick increase 
to the desired idle speed can be effected, which idle speed 
can then be further controlled and kept constant by the 
electrical / electronic engine control system or engine 
regulating system. Likewise, the additional voltage source 
can be dimensioned such that it is adequate to initially 
provide energy to any engine control system and/or injec- 
tion system. This not only decisively improves the starting 
behaviour, but also significantly reduces fuel consumption 
in this phase and is environmentally friendlier by produc- 
ing less in the way of pollutants. As soon as the combus- 
tion engine runs at the specified idle speed the voltage 
generator provides adequate generator voltage that makes it 
possible to keep the supply voltage constant. In this way 
the additional voltage source no longer needs to supply any 
further energy. 

Preferred improvements of the handheld work machine are de- 
scribed in claims 2 to 12. 

In a preferred embodiment variant of the handheld work ma- 
chines the supply voltage required during operation of the 
combustion engine is split into an ignition voltage and a 
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control voltage. Prior to or during starting of the engine 
the required control voltage is only supplied by the addi- 
tional voltage source. In this way it is possible to dimen- 
sion the additional voltage source to be as small as possi- 
ble as far as its electrical output and its external dimen- 
sions are concerned. In this variant the ignition voltage 
required is exclusively generated by the voltage generator, 
which for this purpose, as already mentioned above, pro- 
vides adequate generator voltage in the low speed range. 

In a further embodiment of the invention the voltage sup- 
plied by the additional voltage source does not depend on 
the rotary speed of the combustion engine. As a result of 
this the voltage present remains constant, which is of im- 
portance in particular in the case of sensitive electron- 
ics, e.g. engine control or regulation. If the voltage sup- 
plied by the additional voltage source is insufficient, 
this results in the electronics malfunctioning or function- 
ing only under certain conditions. In contrast to this, in 
the case of excessive voltage, which is in particular 
caused by excessive engine speed, this can easily result in 
the electronics being destroyed. 

Expediently, in a further embodiment of the handheld work 
machine the additional voltage source comprises at least 
one rechargeable battery or accumulator. In this way the 
voltage source or the rechargeable battery can be re- 
charged, i.e. can store energy, time and again, if the en- 
ergy has been completely used up during starting of the 
combustion engine. In this way the additional voltage 
source does not have to be renewed when its stored energy 
has been consumed but can simply be recharged in order to 
make possible it reuse. In order to cause the rechargeable 
battery to become charged it can be recharged either by an 
external charging set or by the voltage generator of the 
work machine by means of a charging circuit arranged down- 
stream. In this variant the external charging set can be 
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electrically connected to the rechargeable battery by way 
of a connector, or the rechargeable battery is removed from 
the work machine and is then directly connected to the ex- 
ternal charging set. In the other variant, in which the re- 
chargeable battery is charged by way of the voltage genera- 
tor of the work machine, before the starting procedure the 
rechargeable battery first provides the required supply 
voltage, and then, after successful engine start, is 
charged by the available adequate generator voltage. For 
this purpose a charging circuit is provided in the work ma- 
chine, which charging circuit makes possible and regulates 
the charging procedure. It is understood that the recharge- 
able battery can only be recharged if the generated genera- 
tor voltage is sufficient, i.e. if it is adequate to not 
only provide the necessary supply voltage but also the 
charge voltage for the rechargeable battery. However, this 
requires that the engine has reached the required rotary 
speed. 

According to another improvement of the handheld work ma- 
chine the additional voltage source comprises at least one 
standard battery. In contrast to the rechargeable battery, 
this standard battery is not rechargeable and is thus ex- 
changed if its voltage is no longer adequate to support the 
starting procedure of the combustion engine. In this im- 
provement it is advantageous if the standard battery only 
needs to supply the required control voltage during the 
starting procedure (according to claim 2) , because in this 
way it can nevertheless be used for numerous starting pro- 
cedures. Thus, to save both weight and cost, commercially 
available standard batteries such as for example micro, mi- 
gnon, block, 9-volt block batteries etc. can be used. 

In an improvement of the work machine the standard battery 
is not integrated in the machine as it would be more diffi- 
cult to be exchanged in this way. Advantageously, with the 
use of a rechargeable battery as an additional voltage 
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source this rechargeable battery can easily also be inte- 
grated in the machine, because as a rule the rechargeable 
battery does not require replacing as it is rechargeable. 
In this way the additional voltage source is well protected 
against dust, water and other external influences and is 
safely arranged in the machine. 

In another improvement of the work machine the additional 
voltage source can be plugged to or in or into the housing 
of the handheld work machine . This improvement can be ad- 
vantageous in particular in the case of an existing stan- 
dard battery as an additional voltage source. This makes 
possible simple replacement of the additional voltage 
source if this voltage source is spent. Of course, by this 
measure too, a rechargeable battery can simply be replaced. 
To this effect the work machine can comprise an open or 
closed battery compartment. In a closed battery compartment 
the cover protects the standard battery or the rechargeable 
battery against external environmental influences. 

In another embodiment of the work machine the additional 
voltage source is arranged externally in relation to the 
housing of the handheld work machine and is electrically 
connected to the work machine by way of an electrical con- 
ductor and a plug-type connection. Thus this additional 
voltage source can for example be carried on the belt of 
the operator / worker. Likewise it is imaginable that after 
the starting procedure of the combustion engine the addi- 
tional voltage source is separated from the work machine by 
way of the plug-type connection and that the machine can be 
used on its own. Consequently the additional voltage source 
can be stored in a safe place that is free of vibrations, 
independently of the work machine, or joint use of the en- 
ergy supply of other devices (for example available to the 
operator) , for example a torch, a PDA, a mobile telephone 
or the like can be provided. 



A further variant of the handheld work machine provides for 
the additional voltage source to be electrically connected 
to further electrical or electronic circuits or further 
auxiliary devices of the handheld work machine, and for the 
additional voltage source to supply voltage to these. In 
such an arrangement it is for example imaginable that a 
headlight is affixed to the work machine so as to illumi- 
nate the workplace. Likewise, as already described, by 
means of the voltage source an electrical injection system 
can be operated before or during the starting procedure of 
the engine. Of course other application options too are 
imaginable, such as for example an electronic locking de- 
vice which first has to be unlocked before operation of the 
work machine becomes possible. 

An expedient improvement of the handheld work machine pro- 
vides for a monitoring device to be provided, which moni- 
tors the charge state of the additional voltage source and 
indicates said charge state by a visual and/or acoustic 
signal. In this way it is possible, by way of the monitor- 
ing device, to either replace the additional voltage source 
in good time, or to recharge it if the existing energy of 
the voltage source has very largely been consumed. However, 
this monitoring device can also be used to monitor and cor- 
respondingly display the charge procedure of a rechargeable 
battery. For example, LEDs or lights or different colours 
can be used which indicate a critical state of the addi- 
tional voltage source in red, while indicating the normal 
state in green. Likewise the monitoring device can display 
the extent of the voltage of the additional voltage source 
in a digital or analogue way. 

Furthermore, an improvement of the handheld work machine is 
proposed in which the additional voltage source can be 
switched on and off by way of a start / stop switch. By 
means of this start / stop switch it is possible to prevent 
a situation where the electronics of the work machine place 
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a load on the additional voltage source as a permanent con- 
sumer, in which case said additional voltage source after a 
very short time would already be unable to function al- 
though the machine is not in operation. Likewise the above- 
described monitoring device can be switched on and off by 
means of the switch. To prevent unintended starting of the 
combustion engine this switch can also be used to interrupt 
the electrical ignition device. 

An advantageous improvement of the invention provides for a 
monitoring device to be provided for acquiring the charge 
option or recharge option of the additional voltage source. 
This is a device for detecting whether standard batteries 
or rechargeable batteries are being used, and thus is a 
monitoring device that ascertains whether the energy stor- 
age devices used are rechargeable. Advantageously, if a re- 
chargeable battery is detected, charging by an external 
charging set and/or by the voltage generator with a charg- 
ing circuit is enabled, while when a standard battery is 
detected, charging or recharging is excluded so as to pre- 
vent the known problems associated with charging or re- 
charging standard batteries. Such circuits are known per se 
from devices in the entertainment industry; by means of as- 
certaining form elements or characteristic elements of the 
voltage source they detect whether or not it is possible to 
engage in charging or recharging. 

In another embodiment of the invention the handheld work 
machine can comprise an electric starter motor which is 
used to automatically start the combustion engine and for 
this purpose is electrically connected to the additional 
voltage source. This starter motor can be arranged in or on 
the work machine; however, this clearly increases the 
weight of the machine. This in turn can make handling of 
the machine more difficult. In order to avoid this disad- 
vantage, the starter motor can also be merely mechanically 
coupled to the work machine for the duration of the start- 



- 9 - 

ing procedure. As soon as the work machine has reached its 
regular idle speed, the starter motor can be decoupled from 
the machine, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Below, the invention is explained in more detail using 
various exemplary embodiments with reference to the en- 
closed drawings. The following are shown: 

Fig. 1 a three-dimensional view of a handheld work machine 
according to the invention, in the form of a chainsaw, com- 
prising a plug-type connection for the additional exter- 
nally arranged voltage sources- 
Fig. 2 a three-dimensional view of a handheld work machine 
that is comparable to that shown in Fig. 2, except that it 
comprises an additional voltage source in a special accom- 
modation compartment in the machine; and 

Fig. 3 a three-dimensional view of a handheld work machine 
that is comparable to the work machine shown in Figs 2 and 
3, except that it comprises an additional integrated volt- 
age source within the machine. 

THE BEST WAY OF IMPLEMENTING THE INVENTION 

Figures 1 to 3 show a handheld work machine 100 in the form 
of a chainsaw. 

In the embodiment of the work machine 100 of Figure 1 an 
additional voltage source 14 is used, which is arranged so 
as to be external in relation to the housing 10 of the ma- 
chine 100. In this figure the additional voltage source 14 
is not shown. However, this voltage source 14 is connected 
by way of the plug-type connection 16 shown, by means of an 
electrical connector, to the machine 100. In this arrange- 



ment the plug-type connection 16 comprises a connector 
which, with a suitable counter connector on the side of the 
additional voltage source 14, establishes an electrical 
contact by way of one or several conductors. The additional 
voltage source 14 can be a commercially available standard 
battery 14b or a rechargeable battery 14a. It is also imag- 
inable that the additional voltage source 14 is a mains- 
operated voltage device which after the start of the com- 
bustion engine 12 is separated from the work machine 100. 
The built-in monitoring device 17 makes it possible to 
monitor whether or not the additional voltage source 14 
still supplies enough energy. The monitoring device 17 can 
indicate this to the operator either by a visual signal 
and/or by an acoustic signal. 

The embodiment shown in Figure 2 shows that the additional 
voltage source 14 comprises two commercially-available re- 
chargeable batteries 14a or standard batteries 14b, They 
are arranged in the accommodation compartment 15 that is 
provided for this purpose. The battery compartment 15 can 
be closed with a cover (not shown) so that the additional 
voltage source 14 (in the embodiment shown rechargeable 
batteries 14a or standard batteries 14b) that is located 
underneath it is protected against dirt, water etc. This 
interior battery compartment 15 makes it very easy to ex- 
change or replace the rechargeable batteries 14a or the 
standard batteries 14b if they are spent or if they have to 
be recharged by an external charging set. To prevent any 
unnecessary load on the voltage sources 14 by the down- 
stream electronics of the work machine 100, the switch 13 
can interrupt the electrical contact. In this case the 
monitoring device 17 is also switched off so that in this 
way no closed-circuit current flows from the additional 
voltage source 14. As soon as the switch 13 is switched on, 
the monitoring device 17 can display the actual current of 
the current source 14, and electrical contact to the elec- 
trics or electronics of the work machine 100 is present. 
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Likewise, the switch 13 also unlocks the ignition device so 
that the combustion engine 12 can be started. However, the 
switch 13 can also feature an additional touch control po- 
sition, in which only the monitoring device 17 is switched 
on in order to query the state of the additional voltage 
source 14. 

Figure 3 shows the handheld work machine 100 with an inte- 
grated additional voltage source 14. The latter is for ex- 
ample arranged beneath the cover 11 of the housing 10. To 
nevertheless make it possible to exchange or replace the 
additional voltage source 14 the cover 11 is secured with 
catch-type closures to the work machine 100. As already 
mentioned, in this exemplary embodiment it is advantageous 
if the additional voltage source 14 comprises a recharge- 
able battery 14a. 

In conclusion it should be mentioned that the invention is 
not just limited to the combinations of the technical means 
as described, but instead that other combinations that are 
not described are also possible. 
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LIST OF REFERENCE CHARACTERS: 



100 


Handheld work machine (chainsaw) 




10 


Housing 




11 


Cover (part of 10) 




12 


Combustion engine 




13 


Start / stop switch 




14 


Additional voltage source 




14a 


Rechargeable battery 




14b 


Standard battery 




15 


Accommodation compartment (for 14) 




16 


Electrical connector with plug-type contacts 


(for 




14) 




17 


Monitoring device / monitoring instrument (for 


14) 



